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A spatial-resolved 3m normal incidence spectrometer 
h~s been developed to measure radial profiles of impurity 
emission, ion temperature and poloidal rotation, and 
especially to get detailed radial information at plasma edge 
including ergodic layer. The instrument consists of a 
concave cylindrical mirror, 3m normal incidence 
spectrometer, a spatial-resolved slit and CCD detector (see 
Fig.1 ). The spatial-resolved slit replaced between the 
incident slit and the grating transfers a vertical image on the 
incident slit onto the exit slit. The observable size of 
vertical image is determined by the slit height, the grating 
size, the foeti length of the spectrometer and the distance 
between the plasma and spectrometer. In this case it is 
roughly 200mm at plasma position. The viewing angle has 
to be extended in order to measure the full vertical profile of 
the LHD plasma. Then, the concave cylindrical mirror is 
set in front of the incident slit. It can extend the vertical 
image to 11 OOmm at Rax=3.60m, although it is a weak 
function of the Rax. The system has also a toroidal slit 
with vertical size of I 200mm. The toroidal slit can be 
scanned in a range of 500mm along toroidal direction. 
Scanning the slit during the discharge 2-dimensional 
measurement of above parameters can be possible. The 
observable wavelength of the spectrometer is 300-3200A. 
The spectral resolution is 0.05A at incident slit width of 
15J..lm. 
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Fig.2 CIV (1550A) radial profile at Rax=3.90m. 
Preliminary results are obtained at the end of 4th 
experimental campaign of LHD. A typical result is shown in 
Fig.2. The two peaks at Z= 180mm and 800mm correspond 
to lower and upper edge emissions of CIV, respectively. 
The large emission at plasma center (R=500mm) is seemed 
to originate in the x-point. The system calibration, 
however, has not been done yet. The central emission 
disappears at configuration of Rax=3.60m and the edge 
emission also becomes weak. Unfortunately, the CCD 
detector could not be cooled but was used in room 
temperature. Therefore, the ion temperature was · not 
obtained simultaneously because of a large thermal noise. 
The cooling of the CCD detector brings a drastically 
improvement of the data and SIN ratio more than 1000 times. 
In the next (5th) experimental campaign the full 
performance of the system will be tried. 
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Fig. I Schematic drawing of spatial-resolved 3m normal incidence VUV spectrometer in LHD. 
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